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Objectives

• Acute Upper Respiratory Tract infections (ARIs) account for the largest 
component of unnecessary antibiotic treatment in the outpatient setting.

• Variance in provider practice explains a significant component of 
inappropriate use, and provider-directed interventions are promising 
strategies for improving performance. 

• This presentation will describe and outline preliminary findings of a VA-
wide provider-directed intervention designed to improve the antibiotic 
management of ARIs. 



Defining Antimicrobial Stewardship
Promoting Antimicrobial Stewardship in 
Human Medicine

• “Antimicrobial stewardship program: 
coordinated interventions designed to 
improve and measure the appropriate 
use of antimicrobials by promoting 
selection of optimal antimicrobial 
regimen, dose, duration of therapy, and 
route of administration.” www. IDSA.org

Implement an antimicrobial stewardship program in 
conjunction with an Infection Prevention and Control Program           
in Nursing Homes.

Core Elements for Outpatient Antimicrobial 
Stewardship… Preliminary information suggests its 
coming…Stay tuned



VA Antimicrobial Stewardship Task Force

• Chartered in May, 2011 (IDPO/PBM)

• 25-member multi-disciplinary team 
based on expertise-voluntary

• Limited authority

Activities and resources

• ASTF SharePoint

• ASTF List-serv

• Monthly webinars (150-300 
participants/month)

• Funding for ID Pharmacist training

Activities and Resources (continued)

• VHA Directive 1031 defining minimal
requirements for ASPs

• ASTF endorsed MedSafe MUEs

• Model policies and intervention tools

• Healthcare Analytics Information Group 
(HAIG) surveys 2012, 2015, 2018?

• CDC NHSN Antimicrobial Use Reporting 

• Development and dissemination of 
rudimentary IT stewardship tools

Infect Ctrl. Hosp. Epid., 2017;1-8.



VA Antimicrobial Stewardship Task Force

Infect Ctrl. Hosp. Epid., 2017;1-8

VA-Wide 12% reduction of 
inpatient antibiotic use

Increased activities

Decreased barriers



Outpatient Antimicrobial Use

• Ambulatory care visits in the United States resulted in 258.0 
million courses of antibiotics in 2010, or 833 prescriptions per 
1000 persons

• 75-80% of antibiotics prescribed to humans are prescribed in the 
outpatient setting

• Acute respiratory infections (ARIs) consist of sinusitis, 
pharyngitis, bronchitis, colds, and other upper respiratory tract 
infection
• These diagnoses generally do not require antibiotics

• Respiratory tract infections accounted for 44% of all antibiotic 
prescribing in PCP offices and EDs
• At least 30% of outpatient antibiotics are estimated to be 

unnecessary
JAMA, 2016;317(17):4840-52



Percent of patients who receive 
antibiotics by diagnosis:

• Sinusitis: 72.2%
• 51% unnecessary

• Pharyngitis: 62.2%
• 75% unnecessary

• Bronchitis:  64.5%
• 100% unnecessary

• URI NOS: 29.6%
• 100% unnecessary

• All Acute Respiratory Tract 
Infections: ~ 50% unnecessary

Outpatient Antimicrobial Use

JAMA, 2016;317(17):4840-52



VA-Wide Analysis of Uncomplicated ARI 
Encounters from 2005-2012

• Analysis of over 1 million encounters; 45,000 providers 
across the VA

• Excluded “complicated” ARI encounters 

• Proportion receiving antibiotics increased from 67.5% in 
2005 to 69.2% in 2012 (p<0.001)

• Sinusitis 86%, Bronchitis 85%, Pharyngitis 63%, URI-NOS 54%

• Macrolide use increased from 36.8% to 47.0% (p<0.001)
(Macrolides are not recommended as first-line treatment 
for any ARI)

• After adjustment for other factors, providers 
explained 59% of the variance in prescribing

• Top 10% of providers prescribed antibiotics in 
95% of visits; bottom 10% prescribed antibiotics 
in 40% of ARI visits

Fraction of ARI Visits Receiving Antibiotics by Provider

Outpatient Antimicrobial Use Within the VA

Ann Int Med, 2015;163(2):73-80.



Role of Medical Utilization Evaluation/Quality 
Improvement in Antimicrobial Stewardship

• IDSA guidelines recommend regularly evaluating areas for targeted 
interventions and adapting ASP activities accordingly

• Clinicians more likely to identify with and respond to local data

• Robust use of MUEs within VAs and MUE conductor’s frequently work 
to mitigate findings

• VAMedSAFE and ASTF partnership

• Gives ASP a different view: Systematic identification of  specific ASP 
problem areas 



MUE Goal: Determine baseline 
management of ARIs and areas of 
improvement to focus with ARI 
bundle

Findings: Using similar definitions of 
Jones et. al. identified a 70% ARI 
prescribing rate

Mitigation

Standard: CPRS menus, patient 
education campaign, nurse 
education and triage

Intensive:  Monthly feedback to 
clinics and one-on-one education of 
highest antibiotic prescribers
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Local MUE ARI Campaign Findings



So Why Did This Work?
Clinicians’ Perceptions of the  

Problem of Antimicrobial  
Resistance (AR)

Methods: Assess clinicians’ perceptions of AR, 
barriers to preventing AR, and how best to 
reach clinicians, a questionnaire and 4 focus 
groups were conducted after presentation of 
the CDC 12- steps Campaign 

Results: One hundred seventeen clinicians 
completed the questionnaire; 28 participated in 
the focus groups

Clinicians more likely to 
perceive that AR was a 
problem nationally
vs. in their own facility 
(P=0.001) and 
in their institution vs. in 
their practice (P=0.001).

Arch Intern Med. 2004;164:1662-1668

Self-determination theory: 

Competence: Know how to apply data in local environment 
Relatedness: Familiar with people/processes 
Autonomy: Measured items under clinicians control

Intervention:

Audit-Feedback: Individual feedback, regular feedback, 
compared to reference group

Academic detailing: Delivered by local clinicians/stewards 
Explained data, provided enablers and suggested 
alternatives

Journal of Personality and Social Psychology,  1971,18, 105–115, Journal of Personality, 1995, 63: 
397–427, Ann Intern Med. 2016;164:435-441



Background: Most antibiotics prescribed in the US are for AIRs; half of these prescriptions may be 
inappropriate with no benefit

Objective: Test the ability of three interventions to reduce the rate of inappropriate antibiotic prescribing for 
ARIs

Methods: Multisite, cluster-randomized trial

Intervention: 1) Accountable Justification: clinicians prompted for explicit justification ordering 
antimicrobials; 2) Suggested Alternatives: CDSS-based non-antibiotic treatment alternative 
suggested; 3) Peer Comparison: each provider’s rate of inappropriate antibiotic prescribing will 
be reported to the provider relative to top-performing peers

Control: No intervention

Measures: Antibiotic prescribing rate for office visits with non-antibiotic-appropriate diagnoses



Results: 248 physicians enrolled from 47 clinics; clinics were randomized to the following groups: control, a single 
intervention, combination of interventions, or all interventions 



Durability of An Outpatient Stewardship Intervention After 
Discontinuation of Audit and Feedback: JAMA, October 10th, E1-2

• Cluster randomize trial in 
18 pediatric clinics 
reduced broad spectrum 
antibiotic use by ~ 50%

• Provider education on 
URI/pneumonia

• Order sets

• Monthly audit and 
feedback to clinicians

• Feedback stopped!



Initial Dissemination

• Shared findings with learning 
collaborative stewards group

• Replicated ARI intervention 
within SLC VA same ARI season> 
several other VAs began planning 
future interventions

• Initial steps with VA Academic 
Detailing Service to explore ARI 
campaign

• Designed and implemented 
ASTF/VA MedSAFE ARI MUE

• Applied for CDC SHEPheRD grant

• Subsequent goal: disseminate results 
of ARI MUE, then launch ASTF / 
National Academic Detailing Service 
ARI Campaign in October 2017

• CDC SHEPheRD funded >>> 
subsequent goal to launch ARI 
intervention in different populations, 
16 VA clinics + 6  University pediatrics 
clinics in Fall 2017



ARI Management Within the VA: Recent Data

4300 patients in 28 VAMCs

ICHE, 2018, In Review

ASTF/ VAMEDSafe MUE Analysis of 
Uncomplicated ARI Encounters,  FY2016

Diagnoses

Percent of 
Total

Diagnoses 
(%)

Percent Received
Antibiotics (%)

Pharyngitis 12.9 68.8

Rhinosinusitis 16.6 88.5

Bronchitis 26.8 86.2

URI-NOS 34.2 37.3

Mixed 9.3 85.8

Total - 67.2

Azithromycin
45.9%

Amox/Clav
24.5%

Amoxicillin
11%

Doxycycline
7.8%

Levofloxacin
3.7%

Other
7.1%

• >50% of upper respiratory tract infections get 
antibiotics

• Macrolides are not recommended as first-line 
treatment for ANY ARIs



Lack of Knowledge?

Many providers are aware 
that antibiotics are not 
indicated, but specific 
recommendations for 

diagnosis and treatment 
change over time

Strategy: One on one 
education is important 

and should be used with 
additional strategies

Diagnostic Uncertainty & 
Fear of Complications?

Uncertainty creates fear 
of complications from 

bacterial illness

Strategy: Increase 
awareness among 

providers and patients of 
the uncertainty and risk 

for complications of 
inappropriate antibiotic 
use relative to bacterial 

illness risk

Patient Pressure & 
Satisfaction?

The perceived demand for 
antibiotics and 

satisfaction influences 
prescribing behavior

Strategy: Communication 
training can help 

clinicians assess patient 
demand, prescribe 

antibiotics appropriately, 
& keep patients satisfied

Habit, Workload, Time 
Constraints, Decision 

Fatigue?

Antibiotic prescribing is a 
behavior rather than a 

decision

Strategy: Behavioral 
interventions: Academic 
detailing, tracking and 
reporting, ARI-specific 

CPRS menus 

ASTF and AD ARI Campaign Strategy

The ARI Campaign Addresses Many Common Problems Common to ARI Management 



VA Academic Detailing Service

• National program office(NPO) is disseminated  
nationwide

• Each VISN has assigned NPO Data and Education 
Manager and each VISN has a Program manager

• Service develops and supports specific AD Campaigns: 
detailing materials, data access and tracking, and 
education

• VISN and local detailers participate in various 
campaigns and perform academic detailing

• Shown success in campaigns targeting of problematic 
prescribing areas such as opioids and benzodiazepines

Academic detailing 

• An educational service for clinicians, by 
clinicians, that provides individualized, 
face-to-face outreach, to encourage 
EBM evidence-based decision making to 
improve  health 



ASTF and AD ARI Campaign

Antimicrobial 
Stewards

• Provide insight into 
local fit and nuances

• Provide clinical 
expertise 

• Serve as a connecting 
point to priority 
providers

Academic Detailers

• Versed in providing 
academic detailing

• Understand 
communication 
techniques with 
providers

• Delegated time and 
work-flow for AD 
activities

Partnering for 
Success

All of the ARI Campaign materials and 
resources can be accessed from: VA 
Academic Detailing Service SharePoint 
https://vaww.portal2.va.gov/sites/ad/SitePag
es/Home.aspx

Additional materials and resources can be 
accessed from: Antimicrobial Stewardship 
Task Force SharePoint 
https://vaww.cmopnational.va.gov/cmop/P
BM/pre/default/AntimicrobialMainPage/def
ault.aspx

https://vaww.portal2.va.gov/sites/ad/SitePages/Home.aspx
https://vaww.cmopnational.va.gov/cmop/PBM/pre/default/AntimicrobialMainPage/default.aspx


• Addresses all CDC Core Elements for implementation 
(Commitment, Action, Tracking and Reporting, Education and 
Expertise)

• Step-by-step explanation of resources and considerations to 
tailor the intervention to local fit to maximize impact

• Action: Academic detailing with secondary supportive tools 
including: dashboards and metrics, detailing materials, 
provider communications training, patient materials, and CPRS 
menu examples

• Enablers: Dashboards and metrics, provider communications 
training, patient materials, and CPRS menu examples

• Checklist: Facilitates planning by documenting: which activities 
and who will complete.

Suggested Approach and Checklist

ASTF and AD ARI Campaign

MMWR, November 11th, 2016, 65 (6)



ARI Campaign: Commitment & Preparation 
Identify the structure of the academic detailing support for the ARI Campaign that best fits local needs

• Who: AS Providers, pharmacy champions, or other local campaign personnel

• What: 1. Complete TMS training and study academic detailing materials

• 2. Practice academic detailing skills and begin detailing providers 
who are supportive of the campaign

Option 1:

Local, Clinic Personnel 
Conduct Academic detailing

• Who: Local and VISN AD Person, VISN AD program managers + stewards

• What: 1. Coordinate local oversight of the campaign with AD 
Personnel/detailers

2. Discuss ongoing approaches to outpatient stewardship 
activities and define roles and expectations

Option 2:

Partner with local or VISN Academic 
Detailing Personnel to Conduct 

Academic Detailing  

• Who: AS Providers, pharmacy champions, or other local campaign personnel 

• What: 1. Attend two-day face to face intensive academic detailing course

• 2. Potential for ongoing support through national AD service or VISN 
detailers on bi-monthly AD calls

Option 3:

Local, Clinic Personnel  
Conduct Academic Detailing 

after additional training



ASTF and AD ARI Campaign

Data Sources: Audit-Feedback Academic Detailing Resources ARI Campaign Enablers

ARI Campaign 
Dashboard tracks 
prescribing and 
creates personal 
provider reports 

ARI Campaign 
Dashboard 

provides facility 
specific reports 

with VSN 
comparator

Salesforce is 
utilized to track ARI 
Campaign Activities

ARI Campaign website provides AD training videos 
and evidence based ARI related resources for use 

during academic detailing encounters.

ARI Campaign website 
provides patient education 
materials to be used during 

patient encounter

Provider 
communication 
training video 

available to 
address 

perceived patient 
demand

Example order 
set menus 
available 



ARI Campaign: Tracking and Reporting  Metrics

Overall Antibiotic Prescribing Rate for 
Uncomplicated ARI

Numerator: Uncomplicated ARI 
cases where any systemically 

administered antibiotic is filled 
within two days before or three 

days after index visit. Denominator: All 
uncomplicated ARI Cases

Diagnosis of Uncomplicated Sinusitis

Numerator: Diagnosis of 
uncomplicated sinusitis 

Denominator: All 
uncomplicated ARI Cases

Antibiotic Prescribing Rate for 
Uncomplicated Bronchitis and URI-

NOS
Numerator: Uncomplicated 
bronchitis or URI-NOS cases 

where any systemically 
administered antibiotic is filled 
within two days before or three 

days after index visit. 
Denominator: All 

uncomplicated Acute 
Bronchitis or URI-NOS cases

Preferred Antibiotic Prescribing Rate 
for Uncomplicated Sinusitis

Numerator: First line 
recommended antibiotic    
( amox. or amox./clav.) or 

2nd line recommended 
antibiotic ( doxycycline, 

moxifloxacin, or 
levofloxacin for patients 

with B-lactam allergy

Denominator: All 
uncomplicated sinusitis cases 

prescribed an antibiotic in 
same time-frame

Preferred Antibiotic Prescribing Rate 
for Uncomplicated Pharyngitis

Numerator: First line 
recommended antibiotic 
(PO/IM penicillin or oral 
amoxicillin) or 2nd line 

recommended antibiotic ( 
cephalexin, clindamycin) if 

patient has a B-lactam 
allergy

Denominator: All 
uncomplicated pharyngitis 

cases prescribed an antibiotic 
in the same timeframe



ARI Campaign: Tracking and Reporting

(Insert screenshots 
when available)

(Insert screenshots 
when available)

(Insert screenshots 
when available)

ARI Priority Panel Report

• Identify and track individual 
provider performance on 
campaign metrics compared to 
facility peer group averages

• Graphs, numerical values, 
numerator/denominator criteria

ARI Prescribing Trend Reports

• Display current performance of 
ARI Campaign Metrics for 
VISN(s); facilities; and clinics 
compared to VISN averages

• Graphs, numerical values, 
numerator/denominator criteria

SalesForce

• Platform to track academic 
detailing related workload

• Track time spent on preparation 
AND academic detailing activities

• Requires a license distributed 
through AD service



ARI Campaign: Action - Academic Detailing

Utilize ARI 
Campaign 

Dashboard to 
identify priority 

providers

Schedule 
Academic 
Detailing 

appointment with 
provider

Study priority 
provider behavior 

concerning the 
ARI metrics and 
baseline report 

data

Provide Academic 
Detailing

Track Prescribing 
Practice

• High ARI prescribing 
frequency

• Low performance on 
ARI Metrics

• Engage local personnel 
to facilitate meeting 
with provider

• Meet at convenient 
location for the provider

• Identify Key Messages 
that relate with 
prescribing behavior

• Study Supporting 
materials that support 
targeted Key Messages

• Use ARI Campaign 
Metrics & Provider 
Follow-Up Reports to 
monitor performance

• Document AD activities 
in SalesForce

• Detail provider based key 
messages consistent with 
low performance on key 
messages

• Create a clear plan for 
follow-up



ARI Campaign: Tracking and Reporting

• Feedback data on ARI Campaign metrics to clinics at 
periodic intervals during ARI seasonTarget Clinics

• Consider tracking and reporting ARI metrics as ASP 
program outcomesASP Metrics

• Consider documenting non-detailing and detailing 
workload within Salesforce to capture non-patient 
workload related to ARI Campaign

Academic Detailing 
Activities

• Consider reporting to clinical leadership, clinical staff, 
and facility administration as appropriate

Overall 
Activities/Data



Preliminary AD/ASTF ARI Campaign Findings

Characteristic Quantity

Attendees on ASTF Kick-off 
Webinar

278

Attendees on AD Kick-off Call 196

ARI Campaign Materials Ordered 
by facilities 

21, 090

VA Facilities that ordered ARI AD 
materials

44

VA Medical Centers that have 
regularly accessed the ARI 
dashboard to generate reports1

54

Estimated number of Providers 
who received the intervention2 885

AD visits documented in 
SaleForce3

Providers  
=496

Staff =558 

1   Facilities that have accessed the ARI dashboards more than 20 times 

2  Unique providers with > 15 uncomplicated ARI visits based on ED and Primary Care Clinics within facilities that regularly accessed the dashboard

3 Documentation of AD visits by VA AD Service personnel. Antibiotic stewards also conducted AD visits which are not captured within Saleforce.  

Penetration  (Through 6/31/18) 
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Yellow bars indicated facilities accessed AD Campaign Dashboard >20 Times as of 6/30/18
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Difference in Proportion of Antibiotic Prescribing 24 
Months Pre- versus  12 Months Post ARI Campaign 

Launch with Highlighted Facilities who Accessed the 
AD Campaign Dashboard 

• Since 2009: 1,580,612 and 137,421 uncomplicated ARI visits

pre/post intervention, respectively.

• Antibiotic prescribing: decreased from 2009, annual odds ratio

(OR) 0.94 [95% CI 0.93, 0.96; p<0.001]. An additional effect

observed post-intervention [OR 0.88, (0.84, 0.88), p<0.001].

• Bronchitis/URI-NOS prescribing: decreased from 2009 [annual

OR 0.94 (CI 0.93, 0.95), p<0.001]. Additional effect was

observed post-intervention [OR 0.86, (0.81, 0.91), p<0.001].

• Diagnosis of sinusitis: The proportion of ARI visits diagnosed

with sinusitis increased [annual OR 1.09 (1.08, 1.10), p<0.01],

but the proportion of sinusitis diagnoses decreased [OR 0.72

(0.69, 0.75), p<0.001] post- intervention.

• Guideline-concordant antibiotic selection: was 61.5% vs. 71.2%

for sinusitis and 63.3% vs. 67.8% for pharyngitis pre/post

intervention, respectively (both p<0.001).

Preliminary AD/ASTF ARI Campaign 

Findings (through 6/30/18)

ID Week 2018, Poster #208



Suggested Seasonal Kick-Off

Review Priority Provider Summary Report for Facility

Identify all providers with > 15 uncomplicated encounters in prior 12 months 

Identify new providers to system (w > 15 encounters) that did not receive initial academic detailing visit/ 
audit-feedback report orientation last year

AD/Antibiotic steward review reports, identify providers that need initial or follow-up academic detailing 
to improve performance. 

Consider group educational venue where ARI campaign can be re-introduced and/ or data on 
improvement can be shared

Check clinics to determine need for Clinician Guides, Quick Reference Guides, or restocking ARI posters 
/patient materials

Disseminate yearly reports ( or progress reports)  and initiate academic detailing visits as needed over ARI 
season

✓

✓

✓

✓

✓

✓

✓



Improving Outpatient Antibiotic Use Through 
Implementation And Evaluation Of Core Elements Of 
Outpatient Antibiotic Stewardship (200-2011-42039-

0009)

Safety And Healthcare Epidemiology Prevention 
Research Development (Shepherd)

CENTERS FOR DISEASE CONTROL AND PREVENTION 

Principal Investigator: Matthew Samore, Salt Lake City 
VA/University Of Utah

Project Lead: Karl Madaras-Kelly, Boise VAMC

Local Investigators: Antimicrobial Stewards in 
Durham, Kansas City, Eastern Kansas, Salt Lake City, 

Boise, Greater Los Angeles

• Quasi-experimental, 42-month study

• 6 VA systems and 1 non-VA system comprising of 24 clinics

• Setting:  primary care, urgent/episodic care,   emergency 
departments, community-based outreach clinics, pediatrics 
(University of Utah)

Method & Setting

• Intervention includes all recommended Core Elements of 
Outpatient Stewardship: Commitment, Action, Tracking, 
Reporting, Education

• Individual provider audit and feedback reports at baseline 
and every 2 months to high encounter providers 

• Initial  academic detailing  exercise conducted by Clinic 
Champions or Key Clinic Personnel. Follow-up as needed

• Enablers: CPRS menus, patient education, communications 
training

Intervention Components 



Data Management

Qualitative 
Provider 

Interviews

Quantitative 
CDW

ARI  Encounters, 
antibiotics, 
outcomes

ARI 

Intervention Components

Standard Operating Procedure

Facilitation Steps

CPRS and Dashboard 
processes

Identify Kick-Off Dates                      
-Entire site and Clinics

Contact and activate 
key stakeholders 

“Intervention Local Fit” 
SOP w/Checklist

Academic Detailing 

Everyone once, then

targeted providers

Audit & Feedback

approach

Education

Kick-Off 
Presentation

AD Training

Dashboard & Report

Communications 
training

Outpatient SHEPheRD: ARI Intervention Overview 



Key Similarities and Differences

Similarities

• Both focused on improving 
uncomplicated ARI prescribing

• Key Interventions: Audit-
Feedback, Academic Detailing

• Secondary Interventions:
(same), order menus, 
communications training 
videos, patient materials

• Included tracking of similar 
antibiotic use metrics

Differences

• Enhanced focus on audit-feedback. 
Introductory AD visit with periodic 
follow-up

• Intervention delivered by clinic 
champions w/ support from antibiotic 
stewards

• 10 VA clinics w/ traditional VA RX , 6 
clinics wo/traditional VA RX, 6 U of U 
pediatrics clinics

• NLP augmentation, Top Performer 
comparator

• Outcomes: Revisits, Infectious 
complications, ADR/Allergies, CDI



VA: Audit_Feedback

• Reports generated from 
a priority provider 
summary report 

• Follow-up reports trend 
same information over 
time

• Follow-up reports 
disseminated every 2 
months during study to 
providers who received 
baseline report



NLP to Identify Antibiotics Prescribed for ARIs

• Current efforts relatively 
good sensitivity (~ 92%)  
and specificity (~ 83%) 
based on CPRS review 

• Overall, identifies ~ 10% 
additional prescriptions

• For select rural clinics, 
dashboard reports 
dependent upon NLP 
data integration

• Delays with development 
resulting in late initiation 
for 6 clinics
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VA Clinics: Trend Analysis (Rate Ratio; CI; P-Value)

Metric/ ARI 
Diagnosis

Rate Ratio
Confidence 

Interval
P-Value

Uncomplicated ARI 
Encounters 1.06 1.04, 1.08 <0.01

Diagnostic 
Distribution

0.91 0.85, 0.96 < 0.01Bronchitis/URI-NOS

Pharyngitis 0.93 0.82, 1.04 0.21

Sinusitis 1.29 1.08, 1.54 <0.01

Prescribing Rate

0.68 0.56, 0.83 <0.01Aggregate

Bronchitis/ URI-NOS 0.88 0.76, 1.01 0.07

Pharyngitis 0.92 0.79, 1.08 0.31

Sinusitis 0.97 0.91, 1.04 0.44

Preferred Therapy

1.13 1.01, 1.26 0.04Bronchitis/URI-NOS

Pharyngitis 1.18 1.04, 1.35 0.01

Sinusitis 0.95 0.89, 1.01 0.11

Preliminary analysis of VA Clinics 
(n=10)Intervention

• 14, 527 uncomplicated ARI visits pre-intervention 
and 3,093  post-intervention (1.9 and 2.2% of total 
visits)

• Diagnostic distribution: Seasonal trends in specific 
ARI diagnosis are apparent 

• Antibiotic prescribing: Significant reduction in 
aggregate prescribing, non-significant reductions 
by diagnosis

• Preferred therapy: Bronchitis/URI-NOS and 
Pharyngitis increased. Sinusitis remains unchanged
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• No change in ARI related return visits 
to date

• Fewer adverse events for post 
intervention

• No change to date in hospitalizations

• C. Diff, ID complications models did 
not converge ( CDI rare)

• CPRS validation underway

Preliminary analysis of VA 
Clinics (n=10)Intervention

Aggregate Patient Outcomes Pre and Post Intervention
Absolute 

Difference 
(%)

Risk 
Ratio*

95% CI P Value

30 Day ARI
Related Revisits

0.07 1.03
(0.95, 
1.13)

0.44

30 Day ADR/Allergies -0.39 0.84
(0.76, 
0.94)

0.002

30-Day 
Hospitalizations***

0.01 1.15
(0.57,
2.34)

0.69

30 Day Inf. 
Complications 

0.23 ** ** **

90-Day CDI*** 0.04 ** ** **



Diagnostic Shifting

• Current diagnostic audit-feedback interventions are dependent on 
administrative codes assigned during visit

• Potential exists that diagnostic coding practices are changed either intentionally 
or subconsciously in response to intervention

• Diagnostic shifting could result in improved coding practices as result of 
education or deliberate alteration of documentation to avoid antibiotic 
prescribing detection

• Published studies have not identified substantial diagnostic shifting although 
more data is needed

• Within the CDC SHEPheRD study to date, the proportion of aggregate 
uncomplicated ARIs increased and proportion of aggregate ARIs (total) of all 
diagnoses has not decreased

• We are developing processes to further evaluate diagnostic shifting



Summary

• A significant proportion of antibiotic prescribing for ARIs in unnecessary 

• Provider variation in prescribing for these conditions is large, reasons for overprescribing are 
multi-faceted and include social interactions with patients, providers, and stewards

• Provider-directed behavioral interventions appear promising to improve antibiotic 
management for ARIs

• Intervention design and implementation challenging across a wide continuum of antimicrobial 
stewardship programs and academic detailing practices  ( a.k.a. herding cats) and direct cause 
and effect difficult to measure

• Antibiotic use for these conditions appears to be improving, especially in the past 2 Winter 
seasons

• Many unanswered questions remain and further work is ongoing
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